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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a rounding 
oxidation method for inhibiting deterioration of a 
withstanding voltage of an oxide film and a reversely 
narrow channel effect. 

SOLUTION: On a silicon substrate 1, a mask 3 for 
forming a trench is provided, and a trench 4 is formed by 
eliminating the substrate 1 with the mask 3. After 
forming the trench 4, an oxide film 5 for controlling 
oxidation is formed so that the corner is not covered 
with the oxide film but the trench side wall is covered 
with the oxide film. Then a trench corner is rounded by 
thermal oxidation. 



4 

■ 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



httn-//www1 inHLino.firo.in/PA1 /result/detail/main/wAAAal 5887DA41 3244327P1 .htm 02/1 2/03 



(WB*wmft (jp) (12) & H 4# it £t (A > (ummtum&mmn 

#132001-244327 
(P2001-244327A) 

(43)&BB B ¥i&13*E 9 ft 7 B (2001. 9. 7) 

(5ointa 7 mssmn fi 7-n-n##) 

H0 1L 21/76 H0 1L 21/316 S 5F0 32 

21/316 21/76 L 5 F 0 5 8 



m&m& »3RJS©«4 OL (£ 6 H) 



(2i)taK»^ 


fc«2000-57174( P2000-57174) 


(71) USA 000001889 








(22)ffi«B 


¥J*12*P 3M2B (2000. 3. 2) 








mmwm mm 


















(74)f$SA 100085213 












F^-A(##) 5F032 AA36 AA44 AA46 AA49 AA54 






AA70 CA17 DA02 DA03 DA04 






DA09 DA23 DA24 DA25 DA28 






DA33 DA34 DA53 DA78 






5F058 BA04 BC02 BE10 BF07 BF46 






BF56 BF62 BJ01 BJ06 



©4) ixmozm *mftmw<D&&j>m 



(57) imm 




4 



(2) 



ift Pi ¥-13-244327 



[4#ffFffi#cD«£[ffl] 

^wmmmiu&xmo =t 5 izm^mmmmmm^ 

[f#*f2] 

ix5 r t £ 1 Xit 2 (rlEttw^^ 

(-1 J: y«)5Sc$*l5 C t ZW&t-tzmXiK 1 Xtt 2 (C|E 
[000 1] 

-fZ>h<r>xh>9, ¥f\c'&&<r>m$imikm (locos 

m) Ki-tiiz b ^>=f-m^mm (sha 1 1 ow t 

rench I s o 1 a t i on$:»TSTIfti^ 
[0 0 0 2] 

tifc4ot> m^wmitTfim^htix^^. m^* 
mittnmcm^mmm<Du.m\tiimmct£^x^x 

[0003] V£&(nm?ftM8.miai locos m&m 
^LT#TV^-5c JW±^i9(-, LOCOSteiCct-5^ 

M&^b. m^^m+ftM&ffifrmmtstixte*), 

X'l*. LOCOSiSCftbcTST 



[0 0 0 4] 0lJx.«, WPI¥9-8 1 1 8^m^m^ 
ZtlX^ZST I &&I2 6 (a) fti^LH]6 (c) 

[ooo5] ( i ) dmsa-> y => >mm 5 1 /« y 
b-mitmt Lxn-yy^ ^mtm 52, y =■ >-s<biig 
53, #y =»>«5 4&tj«->y avKfass s&jg 
ftMifct, y y^^iaicj: y , ztibomfr 
tb*mft&fc 5 1 cwt h 5 6 &mj&irz> m 

6 (a) #,B8) o 

[0 0 0 6] (2) hl/yf5 6 F*LK.O*gt£ 5 1 Jtid, 

m^mmmmmt ltwbpsgks 7«Lfc 

BPSGiS5 7 5rHa.«iaLTy 7n — £-tir, BPS 
Ggl5 7VmmZ¥-mtirZ> (06 (b) #flg) „ 
[0 0 0 7] (3) BPSGI5 7, J/yaVlft«5 

5, #y->y = ^54x0^ y 3^1^53 

5 6 {C B P S GK (*? jHBffli&ttlK) 5 7 Srfffe&tf 
(0 6 (c) *f£) o 

[0 0 0 8] croSTIjSfe{C±4SH-T-»K«ro}g**]fe 

5 6 5rffML, ^rort«Ptc*fe^Srffi«)rtpxmSrS 
5. ST lffi^j3«-5*/h*^*«H:, Vyyy^j 

ft 5c 

[0009] JLKLfc h i/yflf^isiaotif 
n-fe^^cD^ hu^tciy ->y avstgtc^fiB^Aofc 

«n4*s*ft Lfc y , y- ht^>b(ot# 

[0 0 10] m6«ffl«S:*fti-5it*, M^yf» 

HC 1 ftifS:fe!JDLfc#fflm-eiWl2$tLTV'>*: <> 
[001 1 ] 11 7 !£&<n%ibmk$:ffitz ST I© 
«JtSr*-t-WfBH-ea>5. I2 7i'*-rt<75(± s ->y=2>- 

*K5i±ic, v-y almost 5 8, yy=>iM5 

So 

[0 0 12] j»Li6»{l:lcio»tSa*S:e(Ti-lEifii-5o 

®?^T-&sK^ffifcL->y (s i) tcipj^-r^ 

S i tRfcL-mit-yJ 3> (s i 0 2 ) 

[0 0 13] SJE&3ia=Ks XC - (1) 
ZZX\ C:HPg (C:^ISS, H:^y~t 
ft. P g : M^ftlZ) , 



(3) 



15Bfl 2 Pl3-244327 



K s : &9KJftXA£ft-(**>S. 
[0 0 14] 

iftwwmfci,*. o t-t*wm\ t^jfecD s t i (cjo^r 

[0 0 15] r<£>3§BJ3J4, ±^Lfc^5fe<OBai@^Sr^ 
i- 5 It nb tc t£ £ Jifc fc w c LT , mtBZmt£<o£<\&>& 

£gi$i:i-3„ 

[0 0 16] 

[0 0 17] CCDfPJii, *N*fc*R±U:, 

[0018] i»1E»{t«Wffll6»Bttttt*i|-C?«fiKi-* 
[0 0 19] ^»fb«»ffll6(WifiHD-CVDife{i 

[0020] _h|BLfcJ:5(-, rrofiS, S?*wfctfc 

[0 0 2 1 ] 



ei 3 (i) ic^^mw-rzo 

[00221 IS1 (HI (a) &W) : plPSSi' 
UayfiElli:, 9 5 0°C K?-f**fcJ:* 

mmitrnzm^xi/]) =>mum2 mmi o~i 5 0 

nm) SrJgfifcLfcB, ^WltCVDffi (SJECVD 
>£> y^X-rCVDife, JS*S^7XvCVDifeXI4« 
ECVDS) Sr/B^T, >/V ayt<kl3 (2 0 On 
m) 

[00 2 3] X@2 (Ull (b) #,SS) :*HMK*Itt 

tl/^h^^tU, 3>-^{kM3 % = 

•v^^^JFM-f-^o ^(D^y^l/f^ 0»J;Ui, Cl 2 
SrXffci: Lfc^Srffl^T, R I E^s^V^JeJ: ijfr 

^mtl&Z Lt, fclfctf, HB raifflft* 

<o 2 ) fm^^ffl^tRiEiao-^^yssi 

5 0 0 n mS^W^ ( h U-V^) 4 ZMlfcir?). 
[00 24] 183 (Ell (c) #BS.) (SO 
G) 5 SrJKff 5 0~5 0 0 nm<0j&BT\ h U-v^^ — 
tt«4BMbi|-eBI*3*vCV^4v^. h H^flfflStt* 

[0025] 114 (mi (d) #Jf.) 
1 0d/Lfi> 1 0 0 0-1 2 0 0°C(DUS.X' K7-f gf 
mi^k^XMitLX, b ^f4<03- r— SBSr&to-S 

[0 0 2 6] ilELfci 5<-. SOG5l:i 9 K l/Vf 

3-^-— m-&ffl£mxmt>tix\,^&^. b ^>^-mm 
m-imtmx-mt>tix\>^ 0 ^cofc*, huyf^-t 

-g|5(c*5^^T (l) itcoc£ h isis*}-Wm&& *) t>^:# 
<t5wt^t5„ ^rU^ 1 000~1 200tffl 

x$z<nx\ b v>'?-MmM<Dm<tmm& b^ 

4n^OT^ii*^W 5; ftt>ixS„ rwipic, wW^l*®? 

[0 0 2 7] IS5 (12 (e) #RS) : SS4 £r, ^Jx 
(i, HDP-CVDjfelCi 9 Z.mit-y]) (Si02 
01) 9^5 0 0 nm^mmm^X. 

[0028] tmq iM2 (f) mm) :it*&mtm 
mm (CMPS) &m^x~yy 3^bK3±iciw»u 

^TStb^-tiT'So wto^, «SS3iiCMPlcJ:-3tI 



(4) 



^^¥13-244327 



^Sxyfy^ h y^iftoT, ^ y y Z It ~> !) 3 
[0 0 2 9] X® 7 (0 2 (g) #HS) : l 6 0°ClciP 

•>v ^>mm<r>^3 o~4 offifaasiv\, »i2 

[0 0 3 0] IS8 (03 (h) #fig) :»i!2« 
[00 3 1] IS 1 1 (03 ( i ) #Jg) : V- hmit 

mi i _h(c k-7° y -> y a i^aimg 1 2 

[0 0 3 2] r<7>J;^(C^$nfch7>^^f4M^ 

[0 0 3 3] 06 2 coHJg^ffi) ftic, - ©firol 2 
wHJgff^(co#. 04lcSv^t5„ **5, 9Slff> 

mmmm km earner it. wmnmsawf zit 

fete, ::t?tt, R«*Wt5. 

[0 0 3 4] *ff|ELfcXSl*»?5XS2{C*L.fc|^CX 

[0 0 3 5] IS 3 a (04 (a)#H8) : »4*, 0ij 
'7 ,, 7X-vCVD}£ICj;i9-g?{t:v'y (S i 

0 2 ) 2 0£5 0 0 nmS**ta^-tta„ 

[0 0 3 6] lS3b (04 (b) #JK) :*fMgLfcX 
Mf k -> y =■ ^Bg 2 0 Srg^tt^ y f- v ^x-ft 4 <D =■ — 

h ^>^mmmtMimx'mt>titzmyicomikm2 1 755 

mmmmmt Lxmm-rzo 
[0037] m^x, ±iaufcxs4 tmc< v-y 

1 &M*.ti 1 0 0 0 ~ 1 2 0 0 trofiSf K9 -r » 

><f-=x--f--&&X'iti-<:i£m<k&iStf&z?>tf, h u' 

vfHMWBrtt, tt3K0>«K1H;«, IWtJM&*6. :«8 



£>o 

[0 0 3 8] «|$t23S l (DMMWMnTMt m title 

[0039] m3<omm&m) #ck, z.<D&w<nm3 

[0 0 4 0] SWEL'fclSl*»?>XS2K:*Lfcian:X 
SKg-^T, v-y 3 (C$1 £ 5 0 0 nmtS« 

flt ( h 4 «r^i"5. 

[0 04 1 ] IS3 c (05 (a) #flg) : jfc4 4: H 
DP-CVDifejcJ;9, if50~700nm©ffiI"C- 

[0 0 4 2] iSsc^T, ±IEUfcXS4 ilHC< 
SKl£Mx.i£l 0 0 0~1 2 0 Ot: K7-Y^*(cj;o 

fbi-5 0 rro^Sfti^^tt, ®{kK2 5(ci;i5 h 
-C-fi, ^mtttc^btt 

[0043] &»tm i (nmmnmnTMt m exsic 
± u . i omm. ?- hmmmm. 

[0044] -hiELfc*»ffi(cfcv>Tii, 
mmk\^xmium*m\<^ittf. ztisimz, mtm. 

[0 0 4 5] 

^/i^»**ffliiw-f s r. t ^-e# -5„ 
[0 1 ] z.<nmw<n¥m&mm<nm 1 <7>*i(s»tBJc*>*» 

5S5ljg^SrXSSiJlc^i-»rB50-C-fe5 o 
[02] r ©38Ww^iHt^«w^ 1 nttmmcfrfr 

5»ig*teSrxmstj(c^-r»ffi0x-fo5. 

[0 3 ] c 0>ftW<r>*m& : mW<r>%i i ©Kat»»t*»*» 
5iS3£;£&£lSS'Jt^1-|^B0-efc 6. 

[0 4] rro^BJ(D^^a^2(D|lte^ffi(C75^ 
^®ii§^j**xmg"J(C*i-ffifS0T-fc 5o 

[05] - ^n<DiN9^E©i 2 (omMmmicfrfr 

[0 6 ] «*©itt«fls»«<0»3S*ftSrXa9]fc*i-» 
ffi0T-fc-5 o 



I 



(5) 



*ftBf! s Pl3-244327 



2 i/yayj 

3 > y a >S{fcBt 

4 ft (h^f) 

5 (sog) m mibmmmmitm) 




(6) *KfM j I z 13-244327 
[16] 




